Noninvasive assessment of bone microarchitecture by MRI.
In determining fracture risk, it has become apparent that bone mineral density accounts for only a portion of bone strength, with the remainder being determined by the material and structural properties of the bone tissue. Over the past 15 years, high-resolution MRI has provided a window into the structural nature of bone disease. Cross-sectional studies imaging the trabecular bone in patients with conditions ranging from postmenopausal osteoporosis to organ transplantation to renal osteodystrophy have all demonstrated a correlation of microarchitecture with fracture burden and have done so at a variety of anatomic sites. Recently, the utility of longitudinal studies for monitoring treatment in vivo has been demonstrated. This technique is noninvasive, involving no contrast or ionizing radiation, and provides useful clinical information independent of bone mineral density, thereby allowing for better classification of those at high risk for fracture.